Quantifying cellular adhesion to covalently immobilized extracellular matrix proteins by single-cell force spectroscopy.
Atomic force microscopy (AFM)-based single-cell force spectroscopy (SCFS) enables the quantitative study of cell adhesion under physiological conditions. SCFS probes adhesive interactions of single living cells with substrates such as extracellular matrix (ECM) proteins and other cells. Here, we present a protocol to quantitatively study the adhesion of HeLa cells to covalently immobilized fibronectin and Matrigel™ using SCFS. We describe procedures for (a) functionalization of AFM cantilevers, (b) preparation of maleic anhydride copolymer thin films, (c) covalent immobilization of ECM proteins on the thin films, (d) cell handling and attachment to the AFM cantilever, and (e) measurement of adhesion forces. The protocol can be easily modified for other cell types and substrate proteins.